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(54) THREE-DIMENSIONAL RADIATION INCIDENT POSITION DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a three- 
dimensional position detector by which a light 
emitting position can be specified regarding a 
thickness direction even when the thickness of 
a scintillator as a whole is made thick. 
SOLUTION: A three-dimensional radiation 
incident position detector is provided with a 
plurality of pillar-shaped scintillators and with 
photodetectros 321 to 324 which are connected 
to respective bottom faces of the plurality of 
pillar-shaped scintillators. In the plurality of 
pillar-shaped scintillators, a plurality of 
scintillator cells 301 , 302 and the like having a 
prescribed shape are piled up in the up-and- 
down direction. The plurality of pillar-shaped 
scintillators are arranged in such a way that 

their mutual side faces are adjacent, and the side faces of at least the 
uppermost-stage scintillator celles out of the adjacent side faces are adjacent so 
that light comes and goes mutually. 
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tSo &JBllJg§§5 et4, tB^A + B + C + D^iSJB* 
fiJg-TSo *«JWlHlBS7«. HJ;fcA+B + C + D<Dtti*J 

tf, ^»«a6nrv^sijffifflw±-e*s«-&fca. a/ 

D8»«8 6 a-6 dte«BgBEiBB5 a — 5 d^ffi^A, 
B, C, D^v^Wf^lC^LT PC-fy^7x- 
X8fcffl*«*a4:i:fek:. i £ t>ffi*j A+ B + c + D 

z^zsz frm^ic^t&isT p c-r >^yx-x8(cm* 

*T^o &3b\ ©Jffli|HlgS7^l5^a^LTt4, ny^hv 

nfca*f«ss(c ^ot^c^w^a + b + c + d 

O«*iIW»RSbT*< 0 ©J»IhIK7^ 
HffiAA+B + C + D ^ t ^ H -9 frWBM" S C £ 

te&<, SBer^*ft*«Ji:J:*ffl*A. B, c, 
p c ^ 7 x-x 8 c £tfT*%& 0 

[0 0 4 5] y^;l/nVtf^L — £ 914, PC^V> 

fioTMt^o nt)^, £"T, PC^>^"7ji-X 
8*6ai*A f B, C, D£>J;tf A + B + C + D^Stf 
Kt) 201),x=((A + B)-(C + 

D) ) / (A + B+C + D) , y= ( (A + C) - (B 
+ D) ) / (A + B + C + D) (ZsTy-Jl 2 

0 2) o *LT\ xttytt^2^7t^®±tCX-r^yi 
2 0 2T*ti6^ (x, y) S & 

-^;l/*ffl^^Tjfi[ (x, y) \cMfo?Z>isZ/*ls-£li 
)\sC0Wr*§ (^J^t4 % >>^U— ^-t^S 0 8) ^rfql^'r^ 
(Xf'^l 2 0 3, 1 2 0 4) o Xr^yi 2 0 3T 
^Lfcilft^, Xf^l 2 0 4T+m&l,tczsZs*l<> 

-^•t/i/^^giio^^t^ £fc m^A 

+ B + C + D14, AltL/cMi^x^;V^^t? 
**LT^5©^ UAA + B + C + Dfe^Lit* 
/T811 0fc«S***o ^^c, /^y±;bzi>b 0 ^- 
^914, tB^jA, B, C, D43±tfA + B+C + D*S 

So 

[0 0 4 6] C^^5^2t7)^SSomiTt4. 
W*W3 0 1- 3 16*, 2ffX 2?lJX 4S|Cfta 
ck-5^a^fife, j£a^$£^^^-fc4 0^S7t^3 2 

1 -3 2 4<9tB^tf}J±£:|^ 1 3tC^*r^*9*2^7c^ 
±lC7rs-t& (x, y) miiiltlCctD, KJttbfcS/ 
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yf-lx-*-fe;l/#|i]£T*5o CCDfimz, 2ffX2?U 

T-U-ZiifrZmfc? %(Dlc^ 

Lfrk. 2?TX2?tjT&3PS9. S/V^WSHz 

£ 0 xy«±^S (x, y) fc^tf&^Wcfcf 

^■TS««*2^j?t:Sil»tbTHl 3 4)<fc-Mcgt^gB 
i o±te:iili««^T**fc«). a-lftt. S8Jlfibfc-» 

[0 0 4 7] &*5. ^2^H5S^SI^^5t^T. 2© 
B. 3SiOS^>-h 3 3 2, 3 3 3**J¥ffi<E>— 

5, 3 5 6SrJg«-rSfc*T*feS 0 )fc<0«B3 5 5fc*. 
2@B©-»^-l^-^-b;l/3 0 2, 3 0 6. 3 1 0. 3 

1 4 we— a503tt*«*-rs-b;wc3aiii««So Ttos 

SS3 5 6&. 3 aB OS/:/*- 3 0 3 . 3 0 

7. 3 11. 3 1 5BBT?»*-rS'fe^Jc3aai«'«:So £ 
ftSli. 7t^^g§3 5 1 -3 5 4©iSiKT*D. £<V£ 
5&jS.M<Dyt<DMm3 5 5, 3 5 6^:Mt§^t^^ 
*>\ 7t^SS§3 5 5, 3 5 6 ^ajgnrttftSlfl 

ffi^S«0*/N*: 01 30*^fc*^T#«J* 
H^ffiK^fb-TSo RiteLfcS'V^-U— *-fe;l/3 0 1 

-3 i 6&jEmzffl&T%rctbicit, mi 3<d&w& 

(,\> £oT. j£*h>-b3 3 2. 3 3 3^«M 

«*fks*a««6, mi 3©««©EH*»«**otB 

B^ftScfc-SJcSI*^— b 3 3 2, 3 3 3^f?feJ; 
±SWt < (2 ERStS/- h 3 3 2 . 3 3 3 

aa*Ti±«wffi^Tics*#->-h«Eiiu ^±a<?) 
4 ae^*i?}t/f jaaT*s* -5 terse t$>*jmv$> 

^-hsaiTti^ t etc I,, «±ao»ifffitt. 

1-35 4*a«-r**&Bff**o 

[.0 0 4 8] *2<0*W<?)?BttT«^ RJfcLfcS' 

2^^mi^3^7C^agg^fel^T 3 £>. |gl<£>JlS£ 
0#tt*3#^ffi»fcro«c, U-*-fe;l/©» 



±ao > * -t Lfew^ty-rx^nv 

W^j^ £;l/A + B + C + Dtel*f£[^CT$>£ 0 cfco 

«aft**t*D«*;fc!>. •b;l/^*2*/h?<LT, « 

x= ( (A + B) - (C + D) ) / (A + B + C + D) 
y= ( (A + C) - (B + D) ) / (A + B + C + D) 

x= ( (A+B) ) / (A + B + C + D) 
y= ( (A+C) ) ) / (A+B + C + D) 
fccJ:t>5£«LTfccfcl,\» C©aS4ffll/^t, mi 3<D 

BMt>\ mi 3<Dmm<D&T<Qfttetim-rz>zi£ic%:z> 

[0 0 4 9] OSffc. *ftW^*3 0*tt©}g»©»« 

*MJ»ffi«0 3*7B»H»lc^THl 4*JH^T8ira 

[0 0 5 0] 4*»©Jg«^35fc7n*fll8gH:, S20t 
*0«»0 33fc7«U»t«T^**«, 4 IKS (M± 
g) ^i/y^U-^^HOl ^»5fi^S 2 ^fifi<0Jg 
JUfctiSft-^T^So W3fl!)Wt«DJR«W)4RB<!DS/V 
0 1 ti. 4Olc^lc#S02nfc-tr;l/T* 
4{l^co-b;l/^^:^$ (8 mmx 8 mmx 6 m 
m) *St5-3O-b;V4 0n<:, 0i5<D<fc<Mc. /£ 
®fiiJ^^+X? : ^S4 0 2, 4 0 3£rAn, 4 008P» 
401a, 401b. 401c. 4 0 1 d lC#W-fct>£> 
T'SSo ci:oT. 40£7)gP^4 0 1a, 4 0 1b. 40 
lc. 40 1 S 4 0 2 . 403 <D±&T+l&. 

JCISLTMo i4 0 2 N 4 0 3ti. ffiO. 4mmT 
g^te4mmT*ifet>> fflffi"C**p ^fc. ffi 

4 0 2. 4 0 3©rt«Ji:)tt*tt'e*r (S/'Ja^'J- 
X) ^^«LT^o it 4 0 2. 4 0 1 CDrtHSte. ffl 

BTfeSo iaa*63aB^o#ate*i^T4o 

05/>^U-*-fe;l/3yB»»-r*«»lt:tt % B^o. 4 m 
0 1 tOlS®^ 3aiOt;l/3 0 3. 3 0 7. 3 1 1. 3 

[00 5 1] W3 0**^tt©3*7etta»te:43l^T 
t>. X 2 (D^fficDBt&CDm 1 0 c05tO^gS 3 5 1. 3 5 
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2. 3 5 3. 3 5 4 fcHSWc, ^^^3 2 1-32 

fc*. SI#S/-b#iai-*3aiOS/V^U-*-b;l/|HI 
g§3 5 5, 3 5 6ti. Wi3<DnM<D]&m<Dmi£T*l±&lZ 

[0052] m3v>nm<D&mT*i^ 4@@ (g±s) 

<DS/V*-U— £-fc;l/4 0 1 <D#iJ5E#, +X?©»4 0 
2, 4 0 3&C£oT##5nfc40<9gP#4 0 1 a, 4 
01b, 401c. 401 dfrSftt), ±«B*«BBILT 
^£/c#), 4O^»4 0 1 a, 40 1b, 4 0 1c* 
40 1 dn*fr**t-a)tt«*iil)0**SCi:««T»* 
So Stc, 14 0 2, 4 0 3«iaot, 4-3C0gP 
iMOla, 401b. 401c, 40 1dH*ff** 

#4 o i a~4 o i dicmMm^xm^^r^om^ 

ftfg^3 2 1 -3 2 4dtB^jA, B, C, DfrS 
x= ( (A + B) - (C + D) ) / (A + B + C-f D) 
y = ( (A+C) - (B + D) ) / (A + B + C + D) 
*&*bZ>C£lz&V, & (x, y) (DUmt, £-te;l/3 
O 1 H, ft£>mCs &gP#4 0 1 a — 4 0 1 dtettfSf 

So C«^t-7;^LTMLT^< Ct^J: 
t) N *2 0*SS©Jg»^ra«U:^[ (x, y) GHfilBfr 

So i»BteiSi:T»4 0 2, 4 0 3<DUZm%:ffi 

[00 5 3] ft*. *3^)*SSOJBlBTW:x aLk®^ 
l/-^-ir;l/4 o l lcTl»?»l4 o 2, 4 0 3?: 
*«LT^*** ±ffi«KP&»4 0 2. 4 0 3«gj*L 

[0054] w,A<om.m<D^mti,x, sgi - 

So 

[ 0 0 5 5 ] fg 1 -SB 3 0D«WOJKJ»Ott«ai Al^feH 
S*lftte:jESBcHIS-e«*fc*, SBtwnWtHWStift 



[0 0 5 6] Hftl^ft P E Til^fi^CO^TffiflC 
^•TSo CCTtiu ^2^$g<5T)m^3^5 : c^tB§§ 
90 0 (0 9) SB^TPETttlSIIWtSl^lLO 
^TP^tl)o 3*7ctttHS9 0 0^ 0 1 7. 01 8 
<D£otC. ->V^-U— *-b;l/3 0 4^*««Jf*5 0 lfflj 
ICfpJttT, RIBfJBlclBBSftSo &t&»5 0 1 te. tttt 

rt»am»c«»sti«. 3^7c^tag§9oo^ti, 
^Fnai i oisesi i oo^?n5o sssi 100 
coa^ti, t^tp c-rv^^jc-xs^/rbT, 1 ^ 

ra^tf^— £9t±. m*A, B, C, D43<fclfA + B + 
C + D 3 #SE8&aj§g 9 0 0 CD-^ft^ *UcO 

d-*9li. m^A, B, C, D*5<fctf A + B+C + D 

Bx-**;*^yiciE&LT^<c£fc:<fct>. fflffis i 

i^&5 i 2*itsu cn^gii oic^s* 

[0 0 5 7] S4^SS0?gl0PETgl^ _t3£<£> 
<fc 5 JC3Sft»**» & 3#7&»HiB 9 0 0 

[0 0 5 8] ft*. «4©*tt<BJB»-e«:, 3&7&&ffi 
gg LTS 2 <D£M0J£AR0) 3 ^jEfiSffig 9 0 0» 

[00 5 9] ±*ELT€r/c£-Mc. *«BB<0»1-IB3 
0*«0«l»Oi^«A«*fl«3^5t«aiStt. SSJtL 

33fc7cW«fcbT. iESBcttapTSB-eftSo S^c, 
SS<OJgJ8k:j:S3*7cttffl»«. JttOSWctf^ft^fc 

c o c cfc d tt^tttott a^jS^^S^ S C k &T*Z 
So ^fc, cn60 3*7^Ul»**4<DSIM©JBJI8© 
A-SJcBW^fttBitB (PET SB) **At5Cifc 

[0 0 6 0] ft*, ^ 1 — ^3^fifi<0JgjBTtt. 

^TWSLft^ *S£W^36ft»«3^7nffi«atli»0 
V^ 1 ^ #StfCe : Gdz S iOs ffl^ StlSfeOTtift 
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a*jWBl^«2S&*ttT. Bi 4 Ge3 0i2 ctD5 0%W±S 
^aj*OS/V^U-##»T*SCt*«H*b<. Ce:G 

[00 6 1 ] *1t*miQ>1M9tVii, i/>*U—*1l 
;l/^:1-^T(5) i; WS. Ce : Gd2 SiOs JtMSCCttA LT^5 

#^ir & 3 3fc^ttiHs**toK-r c t » rt»c * s o 

[0 0 6 2] 

im i ] *5ib^(7)^ i <omM<Dmmcomm\M®m 3 

[03] Hi ©S^flWttUlffiOiSJaR^OtB*©* 
[0 4 ] 01 © 3*7Cffi«*m»fc:*^T*j?ffi 1 2 3 
[0 5] tt*4>M?tttttfflttH (PET8I) o« 
[06] 0 5^PETgB^ttfflg<OBBS£. S*f»<0 
[0 7 ] 01 o 3*7MMi«a»OR»->- h<S>±S$Ki 
[08] 01 © 33fc7cW*HlllOS*t^- bO±itt 
[0 9] *«WO*2 0^0JBJBOift«*IA«flHl3 



[010] 09^3^^a§s^7 , c^^£S^:^*r^ 

0o 

[01 1] H9 0^«A»ffiB3*7B»ag§^a** 
Mlt 3 [USSO«^*^*r ^ p >y * 0 O 

[01 2] 01 l (D/t-Vi-jVaz/VzL—Zoimft*^ 
tyv-J-^- ho 

[01 3] 01 1 tOjfflSfccfcSartSft*. J« (x, 
y) kH90 3 5fc7EttfflS^^V^U--**:;l/fcO»JC 

[014] 3 i^«l<?)]RI«AW&I 

3*7C«tH«0«ll«*3R , rKBBH. 
[01 5] 01 4 0 3^7t:ttaS^A-AWfaHp 
[01 6] 01 4©'»fl/-W^ (x, y) £ 

[0 17] fB2©*«t©JB»©33fc7Btta»*ffl^fcP 
ETgi^^T, 3*7cttffi»OBB«fc]Sftl4«07J* 

[018] W2 0«K<DJBI»fl)3*7E«ffi§B*fflif^P 
E T81^*«ffi*fNt7P7*Bo 

101. 1 0 2. 10 3. 1 0 4, 1 0 5. 1 0 6 
V^U— *-fe;K 111. 11 2 ••§7t^ : ?. 1 1 3. 

1 1 1 2 0. 1 2 1 . 1 2 2. 1 2 

3. 1 2 4. 1 2 5. 1 2 6-lPrE 13 0-M 
Kk 2 0 1 30 1- 3 1 6 -»f l/-^-tr 

321. 322. 323. 3 2 4 -S«*f> 3 3 

1 . 3 3 2. 3 3 3-JKS^>— K 3 5 1 . 3 5 2. 3 

5 3. 3 5 4 • -ytCDMm, 3 5 5. 3 5 

4 0 1 ~-i/2/<f-ls— £-fe;K 401a. 401b. 40 

lc. 40 1 d-S», 4 0 3-«a^ 4 0 5- 
K*h>— K 50 1-Sm 5 11. 5 12-BMfiU 

50 2-->yf 5 0 3-S)t^ 5 0 4 -ffi 
3?§§B. 5 0 5 -MM. 5 0 6-aii©«ffl^ 9 

0 0-3S*»«RAWffi«3^7£ttmS. 1 1 0 0 -BIB. 
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311] 
H tl 



II 4] 



noo 




^5q 6gj 



&f&B - {A/Og 



]A/OSBgds| 



5c 6cl 

atffi&^a |-)a/d gwtt 



5d 6d7* 
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[012] 

EM 2 



402 
401a 




324 



321 



PC>(^?-7 1 -X8fr^A, B, C, D 
fc^lf (A + B + C + D) 






x= {(A + B)-(C + D)} /(A+B+C + D) 
y = {(A + C)-(B + D)} /(A + B+C + D) 






y 1 2 0 2T'#£>Tz (x, y) 5^-r5ffi««* 







12 0 1 



12 0 2 



^12 0 3 



^^'JftlCfefctettTH-S (x. y) (D{iSi> 
S*/CT5i/V^U-^-fe^3 0 1-31 6 ££>K& 
^■f^-^/W^ffl^T, Xr-^y 1 2 0 2rtfe K^l 2 0 4 
(x, y) IZtjfc-f Zis~s?l>-*-t:J\,&mfe? 



^12 0 5 
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1 3] 
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t*3 0 

■kju 3 0 6 fCWJC 
0 SizMfG 




.-til- 3 1 6C*}E 
X 

MR- 5 0 3 JCJStJC 
5 0 2tCS6tE 

^30 llwtt© 



X - (tA + B)-< C + D))/ <A*9+C+D> 
y- ((A + O-CB+D))/ {A+B+C+D) 
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